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sensing patterns formed thereon that 1s implemented as an
1sotropic {ilm, and a polarizing plate 1s disposed on the
sensing patterns so that 1t 1s possible to minimize or reduce
degradation of mmage quality. The touch screen panel
includes a thin film substrate, sensing patterns, and sensing
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and a non-active area. The sensing patterns are formed 1n the
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to be connected to the sensing patterns. In the touch screen

panel, the thin film substrate 1s implemented as an 1sotropic
f1lm.
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1
TOUCH SCREEN PANEL

CROSS-REFERENCE TO RELATED
APPLICATION

This application 1s a continuation of U.S. patent applica-
tion Ser. No. 13/238,970, filed Sep. 21, 2011, which claims
priority to and the benefit of Korean Patent Application No.

10-2011-0064432, filed Jun. 30, 2011, the entire content of
both of which 1s imcorporated herein by reference.

BACKGROUND

1. Field

An aspect of the present invention relates to a touch
screen panel, and particularly to a touch screen panel for an
image display device or the like.

2. Description of Related Art

A touch screen panel 1s an mput device that allows a
user’s instruction to be mputted by selecting an instruction
content displayed on a screen of an image display device or
the like with a user’s hand or an object.

To this end, the touch screen panel 1s formed on a front
tace of the image display device to convert a contact position
into an electrical signal. Here, the user’s hand or the object
1s directly 1n contact with the touch screen panel at the
contact position. Accordingly, the instruction content
selected at the contact position 1s mputted as an input signal
to the image display device.

Since such a touch screen panel can replace a separate
input device, such as a keyboard or a mouse, connected to
an 1mage display device, its application fields have been
gradually extended.

Touch screen panels are divided into resistive overlay
touch screen panels, photosensitive touch screen panels,
capacitive touch screen panels, and the like. Among these
touch screen panels, the capacitive touch screen panel con-
verts a contact position into an electrical signal by sensing
a change 1n capacitance formed between a conductive sens-
ing pattern and an adjacent sensing pattern, a ground elec-
trode or the like when a user’s hand or an object 1s 1n contact
with the touch screen panel.

Generally, such a touch screen panel 1s Irequently
attached to an outer face of a flat panel display device such
as a liquid crystal display device or an organic light emitting
display device. Therelfore, the touch screen panel requires
characteristics of high transparency and thin thickness.

SUMMARY

Embodiments of the present invention are directed toward
a touch screen panel 1n which sensing patterns are formed as
touch sensors on a thin film substrate, so that 1t 1s possible
to implement the touch screen panel with a thin or reduced
thickness.

Embodiments of the present invention are also directed
toward a touch screen panel 1n which a thin film substrate
having sensing patterns formed thereon are implemented as
an 1sotropic 1ilm, and a polarizing plate 1s disposed on the
sensing patterns, so that 1t 1s possible to minimize or reduce
degradation of image quality due to the exposure of the
sensing patterns.

According to an embodiment of the present invention,
there 1s provided a touch screen panel including: a thin film
substrate divided into an active area and a non-active area:
sensing patterns at the active area of the thin film substrate;
and sensing lines at the non-active area of the thin film
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substrate, the sensing lines connected to the sensing patterns,
wherein the thin film substrate mncludes an isotropic film.
The 1sotropic film may include one of cyclic polyolefin

(COP), non-stretched polycarbonate, or triacetylcelluose
(TAC). The thickness of the thin film substrate may be
between about 0.02 mm and about 0.2 mm.

The touch screen panel may further include a polanzing
plate on the sensing patterns; and a window substrate on the
polarizing plate.

The sensing patterns may include first and second sensing,
cells alternately arranged so as not to overlap with each
other. The first and second sensing patterns may be located
at different layers from each other.

The sensing patterns may include first sensing cells con-
nected to one another along a first direction on a first surface
of the thin film substrate; first connection lines each con-
nected between adjacent ones of the {first sensing cells;
second sensing cells connected to one another along a
second direction on a second surface of the thin film
substrate; and second connection lines each connected
between adjacent ones of the second sensing cells.

The thin film substrate may have a stacked structure
including first and second thin film substrates. The sensing
patterns may include first sensing cells connected to one
another along the first direction on a surface of the first thin
film substrate; first connection lines each connected between
adjacent ones of the first sensing cells; second sensing cells
connected to one another along the second direction on a
surface of the second thin film substrate; and second con-
nection lines each connected between adjacent ones of the
second sensing cells.

As described above, according to the embodiments of the
present invention, a touch screen panel 1s implemented to
have the form of a thin film that does not require retardation
compensation, and the touch screen panel 1s attached
between a top surface of a display device and a polarizing
plate, so that 1t 1s possible to mimimize or reduce an increase
in thickness and to implement low reflection, high image

quality, and the like.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, together with the specifi-
cation, illustrate exemplary embodiments of the present
invention, and, together with the description, serve to
explain the principles of the present invention.

FIG. 1 1s a plan view schematically showing a touch
screen panel according to an embodiment of the present
invention.

FIG. 2 1s an enlarged view showing an example of sensing,
patterns shown i FIG. 1.

FIGS. 3A and 3B are cross-sectional views showing an
area of the touch screen panel along the line I-I' according
to an embodiment of the present invention.

(L]

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

In the following detailed description, only certain exem-
plary embodiments of the present invention have been
shown and described, simply by way of illustration. As those
skilled 1n the art would realize, the described embodiments
may be modified in various different ways, all without
departing from the spirit or scope of the present invention.
Accordingly, the drawings and description are to be regarded
as 1llustrative 1n nature and not restrictive. In addition, when
an element 1s referred to as being “on” another element, 1t




US 9,791,964 B2

3

can be directly on the another element or be indirectly on the
another element with one or more intervening eclements
interposed therebetween. Also, when an element 1s referred
to as being “connected to” or “coupled to”” another element,
it can be directly connected to the another element or be
indirectly connected to the another element with one or more

intervening elements interposed therebetween. Heremafter,
like reference numerals refer to like elements.

Hereinafter, exemplary embodiments of the present
invention will be described in detail with reference to the
accompanying drawings.

FIG. 1 1s a plan view schematically showing a touch
screen panel according to an embodiment of the present
invention. FIG. 2 1s an enlarged view showing an example
ol sensing patterns shown in FIG. 1.

Referring to FIGS. 1 and 2, the touch screen panel
includes a thin film substrate 10, sensing patterns 220
formed on at least one surface of the thin film substrate 10,
and sensing lines 230 for connecting the sensing patterns
220 to an external driving circuit (not shown) through a pad
portion 250.

The thin film substrate 10 1s generally formed of a
transparent material having properties of high heat resis-
tance and chemical resistance. In this embodiment, an
1sotropic film 1s used as the thin film substrate 10. In an
embodiment, the 1sotropic film may be formed of one of
cyclic polyolefin (COP), non-stretched polycarbonate, or
triacetylcelluose (TAC).

That 1s, the touch screen panel according to this embodi-
ment does not use existing rigid materials (e.g., glass,
polyester (PET), and the like) as the substrate, but uses an
1sotropic film as the thin film substrate. Thus, 1t 1s possible
to implement a touch screen panel with a thin thickness.
Accordingly, it 1s possible to ensure a flexible characteristic.

In an embodiment, the thickness of the thin film substrate
10 may be between about 0.02 mm and about 0.2 mm.

In a comparative example, PET among the existing mate-
rials used as the substrate of the touch screen panel 1s
prepared through a stretching process, and hence the retar-
dation value of the PET 1s large (about 1000 nm or more)
and unequal. Theretfore, the PET does not satisty polarized
optical conditions. However, 1n an embodiment of the pres-
ent invention, the isotropic film 1s used as the thin film
substrate, so that 1t 1s possible to overcome such a disad-
vantage.

That 1s, 1n the case of the 1sotropic film, 1ts physical
property such as a refractive index has the same character-
istic 1 any direction, and hence 1t 1s possible to avoid a
problem caused by the 1sotropic characteristic of the PET
prepared through the stretching process.

The configuration of the touch screen panel according to
an embodiment of the present invention will be described as
follows.

As shown 1n FIG. 2, the sensing patterns 220 include first
sensing cells 220a formed to be connected to one another for
cach first line along a first direction (e.g., an X-axis direc-
tion), first connection lines 220a1 that connect the first
sensing cells 220a along the first direction, second sensing
cells 2206 formed to be connected to one another for each
second line along a second direction (e.g., a Y-axis direc-
tion), and second connection lines 22051 that connect the
second sensing cells 2205 along the second direction.

For convenience of illustration, only some of the sensing
patterns are shown i FIG. 2. However, the touch screen
panel has a structure in which the sensing patterns shown in
FIG. 2 are repeatedly arranged.
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The first and second sensing cells 220a and 2206 are
arranged not to be overlapped with each other, and the first
and second connection lines 220al and 22051 cross with
cach other.

Here, the first and second sensing cells 220q and 2205 are
formed of a transparent electrode material such as indium tin
oxide (hereinafter, referred to as ITO). The first and second
sensing cells 220aq and 2205 are integrally formed with the
first and second connection lines 220al and 22051, respec-
tively.

That 1s, 1n this embodiment, the first sensing cells 220aq
and the first connection lines 220a1 are formed at a layer that
1s different from another layer where the second sensing
cells 2205 and the second connection lines 22061 are
formed.

The sensing lines 230 shown in FIG. 1 are electrically
connected to the first lines of the first sensing cells 220aq and
the second lines of the second sensing cells 2205, respec-
tively, so as to connect them to an external driving circuit
(not shown) such as a position detecting circuit through the
pad portion 250.

The sensing lines 230 are disposed in a non-active area
outside of an active area in which an 1mage 1s displayed.
Since the material of the sensing lines 230 may be selected
from a wide range of materials, the sensing lines 230 may be
formed of not only a transparent electrode material used to
form the sensing patterns 220, but also a low-resistance
metallic material such as molybdenum (Mo), silver (Ag),
titanium (11), copper (Cu), aluminum (Al), or Mo/Al/Mo.

The touch screen panel according to this embodiment 1s a
capacitive touch screen panel. If a contact object such as a
user’s finger or a stylus pen comes 1n contact with the touch
screen panel, a change 1n capacitance at a contact position 1s
transierred from the sensing patterns 220 to the driving
circuit (not shown) via the sensing lines 230 and the pad
portion 250. Then, the change 1n capacitance 1s converted
into an electrical signal by suitable circuits such as X and Y
input processing circuits (not shown), thereby detecting the
contact position.

As shown 1n FIG. 2, the first and second sensing cells
220a and 22056 of the touch screen panel according to this
embodiment are formed 1n different layers from each other.
This can be implemented to have a structure of FIG. 3A or
3B as will be more specifically described below.

FIGS. 3A and 3B are cross-sectional views showing an
area of the touch screen panel of FIG. 2 along the line I-T'
according to an embodiment of the present invention.

A structure 1 which a display device 20 1s attached to a
second surface of the touch screen panel 1s shown 1n FIGS.
3A and 3B.

In an embodiment, the display device 20 may be 1imple-
mented as a flat panel display device, particularly an organic
light emitting display device having a flexible characteristic.
However, the display device 20 according to this embodi-
ment 1s not necessarily limited to the tlexible display device.

Retferring to FIG. 3A, the first sensing cells 220a that
constitute the touch screen panel are formed on a first
surface of the thin film substrate 10, and the second sensing
cells 2205 that constitute the touch screen panel are formed
on a second surface of the thin film substrate 10.

That 1s, 1n the embodiment shown i1n FIG. 3A, both
surtaces of the same thin film substrate 10 are used so that
the first and second sensing cells 220aq and 2205 are formed
in different layers from each other.

Although not shown 1n FIG. 3A, the structure 1n which the
first and second connection lines 220a1 and 22051 that
connect the first and second sensing cells 220aq and 2205 are
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formed on the same surfaces as the first and second sensing
cells 220a and 2205, respectively, 1s 1dentical to that shown
in FIG. 2.

In the embodiment shown 1in FIG. 3A, the thin film
substrate 10 1s an 1sotropic film, and may be formed of one
of COP, non-stretched polycarbonate, or TAC.

When the touch screen panel 1s attached to a top surface
of the display device 20, a polanzing plate 30 1s further
provided to an upper surface of the touch screen panel so as
to prevent exposure of the sensing cells 220aq and 2205 and
to 1mprove reflection characteristics.

That 1s, 1n the embodiment of FIG. 3A, the touch screen
panel 1s positioned between the display device 20 and the
polarizing plate 30, so that it 1s possible to prevent exposure
of the sensing patterns and to minimize reflection.

In addition, a window substrate 40 1s further provided to
a top surface of the polarizing plate 30 so as to enhance the
strength of the device.

Since the display device 20 and the touch screen panel
may have the flexible characteristic as described above, the
window substrate 40 may also be formed of a material
having a flexible characteristic.

Thus, 1n an embodiment, the window substrate 40 may be
formed of a material such as polymethyl methacrylate
(PMMA), acryl, or polyester (PET). The thickness of the
window substrate 40 may be about 0.7 mm.

However, in a case where the display device 20 1s
implemented as a non-flexible flat panel display, the window
substrate 40 does not necessarily have the flexible charac-
teristic. Thus, a glass substrate may be used as the window
substrate 40 to improve the strength of the device.

The layers shown 1n FIG. 3A, 1.e., the display device 20,
the thin {ilm substrate 10 having the first and second sensing,
cells 220a and 22056 formed thereon, the polarnizing plate 30,
and the window substrate 40 are attached to one another by
transparent adhesive layers 50 respectively interposed
between the layers. The transparent adhesive layer 50 1s a
transparent adhesive material having high optical transmit-
tance, and may be made of a super view resin (SVR), an
optically clear adhesive (OCA), or the like.

Although the thicknesses of the components such as the
sensing cells 220q and 2205 that constitute the touch screen
panel are exaggerated 1n FIG. 3A, this 1s done for conve-
nience of 1llustration. Practically, the thickness of each of the
components 1s much thinner than that shown i1n FIG. 3A.

Referring to the embodiment of FIG. 3B, the first sensing
cells 220q that constitute the touch screen panel are formed
on a {irst thin film substrate 10", and the second sensing cells
2205 that constitute the touch screen panel are formed on a
second thin film substrate 10" positioned below the first thin
film substrate 10"

In an embodiment, the positions of the first and second
thin film substrates 10' and 10" may be reversed to each
other.

That 1s, 1n the embodiment shown i1n FIG. 3B, the
different thin film substrates 10' and 10" are used so that the
first and second sensing cells 220a and 2205 are formed 1n
different layers from each other. The first and second thin
film substrates 10' and 10" are 1sotropic films, and may be
formed of one of COP, non-stretched polycarbonate, or
TAC.

Since the structure and arrangement of other components
in FIG. 3B are substantially 1dentical to those described 1n
the embodiment of FIG. 3A, components identical to those
of FIG. 3A are designated by like reference numerals, and
their detailed descriptions will be omitted.
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While the present invention has been described in con-
nection with certain exemplary embodiments, 1t 1s to be
understood that the invention i1s not limited to the disclosed
embodiments, but, on the contrary, 1s intended to cover
various modifications and equivalent arrangements included
within the spirit and scope of the appended claims, and
equivalents thereof.

What 1s claimed 1s:

1. A touch screen panel comprising:

a thin film substrate having a first surface and a second
surface opposite the first surface;

sensing patterns on the thin film substrate, the sensing
patterns comprising a first sensing pattern on the first
surface of the thin film substrate and a second sensing
pattern on the second surface of the thin film substrate;

a polarizing plate over the sensing patterns;

a first adhesive layer interposed between the first sensing
pattern and the polanizing plate so that the first adhesive
layer contacts the first sensing pattern, the polarizing
plate, and the first surface of the thin film substrate;

a flexible display device under the sensing patterns;

a second adhesive layer contacting the second sensing
pattern, the second surface of the thin film substrate,
and the flexible display device;

a window substrate on the polarizing plate; and

a third adhesive layer contacting the polarizing plate and
the window substrate,

wherein the thin film substrate comprises an 1sotropic
film,

wherein the first sensing pattern comprises {irst sensing
cells connected to one another along a first direction
and first connection lines each connected between and
integrally formed with adjacent ones of the first sensing
cells,

wherein the second sensing pattern comprises second
sensing cells connected to one another along a second
direction and second connection lines each connected
between and mtegrally formed with adjacent ones of
the second sensing cells.

2. A display device comprising:

a thin film substrate having a first surface and a second
surface opposite the first surface;

a sensing pattern on at least one surface of the first and
second surfaces of the thin film substrate;

a polarizing plate over the thin film substrate;

a first adhesive layer mterposed between the first surface
of the thin film substrate and the polarizing plate;

a flexible display device under the thin film substrate;

a second adhesive layer interposed between the second
surface of the thin film substrate and the flexible
display device;

a window substrate on the polarizing plate; and

a third adhesive layer interposed between the polarizing
plate and the window substrate,

wherein the thin film substrate comprises an 1sotropic
film,

wherein the sensing pattern comprises sensing cells con-
nected to one another and connection lines connected to
the sensing cells.

3. The display device according to claim 2, wherein the
1sotropic film comprises one of cyclic polyolefin (COP),
non-stretched polycarbonate, or triacetylcelluose (TAC).

4. The display device according to claim 2, wherein a
thickness of the thin film substrate 1s between about 0.02
mm and about 0.2 mm.
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5. The display device according to claim 2, wherein the
flexible display device i1s a flexible organic light emitting
display device.

6. The display device according to claim 2, wherein the
window substrate comprises one ol polymethyl methacry-
late (PMMA), acryl, or polyester (PET).

7. The display device according to claim 2, wherein the
1sotropic {ilm comprises triacetylcelluose (TAC).

8. The display device according to claim 2, wherein the
sensing pattern comprises a lirst sensing pattern and a
second sensing pattern which are alternately arranged so as
not to overlap with each other.

9. The display device according to claim 8, wherein the
first sensing pattern 1s on the first surface of the thin film
substrate.

10. The display device according to claim 9, wherein the
second sensing pattern 1s on the second surface of the thin
{ilm substrate.

11. The display device according to claim 2,

wherein the thin film substrate comprises a first thin {ilm
substrate and a second thin film substrate, and

wherein the sensing pattern comprises a first sensing
pattern on the first thin film substrate and a second
sensing pattern on the second thin film substrate.

12. The display device according to claim 11, further
comprising a fourth adhesive interposed between the first
and second thin film substrates.

13. The display device according to claim 2,

wherein the thin film substrate comprises an active area

and a non-active area,
wherein the sensing pattern 1s on the active area, and
wherein the display device further comprises sensing lines
on the non-active area.

14. The display device according to claim 2, wherein each
ol the connection lines 1s integrally formed with correspond-
ing ones of the sensing cells.

15. A display device comprising:

a thin film substrate having a first surface and a second

surface opposite the first surface;

a sensing pattern on at least one surface of the first and
second surfaces of the thin film substrate;

a polarizing plate over the thin film substrate;

a first adhesive layer interposed between the first surface
of the thin film substrate and the polarizing plate;

a flexible display device under the thin film substrate;

a second adhesive layer interposed between the second
surface of the thin film substrate and the tlexible
display device;

a window substrate on the polarizing plate; and

a third adhesive layer interposed between the polarizing
plate and the window substrate,

wherein the thin film substrate comprises polycarbonate
or cyclic polyolefin.

16. A display device comprising:

a thin film substrate having a first surface and a second
surface opposite the first surface;
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a sensing pattern on at least one surface of the first and
second surfaces of the thin film substrate;

a polarizing plate over the thin film substrate;

a first adhesive layer iterposed between the first surface
of the thin film substrate and the polarizing plate;

a flexible display device under the thin film substrate;

a second adhesive layer interposed between the second
surface of the thin film substrate and the flexible
display device;

a window substrate on the polarizing plate; and

a third adhesive layer interposed between the polarizing
plate and the window substrate,

wherein the thin film substrate comprises a polycarbonate,
and

wherein a thickness of the thin film substrate 1s between
about 0.02 mm and about 0.2 mm.

17. A display device comprising:

a thin film substrate having a first surface and a second
surface opposite the first surface;

a sensing pattern on at least one surface of the first and
second surfaces of the thin film substrate;

a polarizing plate over the thin film substrate;

a first adhesive layer iterposed between the first surface
of the thin film substrate and the polarizing plate;

a flexible display device under the thin film substrate;

a second adhesive layer interposed between the second
surface of the thin film substrate and the flexible
display device;

a window substrate on the polarizing plate; and

a third adhesive layer interposed between the polanizing
plate and the window substrate,

wherein the thin film substrate comprises a cyclic poly-

olefin, and

wherein a thickness of the thin film substrate 1s between
about 0.02 mm and about 0.2 mm.

18. A display device comprising:

a polarizing plate;

a flexible display device;

a thin film substrate having a first surface and a second
surface opposite the first surface, the thin film substrate
being interposed between the polarizing plate and the
flexible display device and being adhered to the polar-
1zing plate via an adhesive layer interposed between the
first surface of the thin film substrate and the polarnzing
plate;

a sensing pattern on at least one surface of the first and
second surfaces of the thin film substrate, the sensing
pattern comprising sensing cells connected to one
another and connection lines connected to the sensing
cells; and

a window substrate, the polarizing plate being interposed
between the window substrate and the thin film sub-
strate.
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